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I. DEFINITIONS: 

COPD (COLD, CAO, CAD, CAL); difficulty blowing air out of the 
lungs, as if the airways are obstructed. 


A. Pulmonary Emphysema - defined anatomically as enlargement 
of the alveoli with destruction of alveolar walls. 

B. Chronic Bronchitis - defined clinically as the presence 
of persistent productive cough or chronic mucus hyper¬ 
secretion. 

While emphysema and chronic bronchitis are separate disease 
processes, they usually are found together in the same 
patient. 


C. Asthma - Reversible airflow obstruction due to bronchial 
constriction in response to various stimuli such as aller¬ 
gens, exercise or cold air. 


II. DIAGNOSIS - The main tools for diagnosis of COPD are Pulmonary 
Function Tests (PFTs) and Radiology. 
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FEV^/FVC ** 0.80 

FEV^- Forced Expiratory Volume in 1 sec. 
FVC - Forced Vital Capacity 


FEV^- Decreased 

FVC - Normal or Decreased 

FEV^/FVC - Decreased 


FEV^— Normal or Decreased 

** 

FVC - Decreased 

FEV./FVC - Normal or 

Increased 
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LUNG VOLUMES 
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OBSTRUCTIVE 


NORMAL 


RESTRICTIVE 


RV - Increased TLC - Decreased 

TLC - Normal or Increased 
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TLC - Total Lung Capacity 

FRC - Functional Residual Capacity 

RV - Reserve Volume 

ERV - Expiratory Reserve Volume 
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BLOOD GASES 

Sample of arterial blood drawn, 0 2 and C0 2 measured to 
determine overall respiratory status. 

Pa0 2 - partial pressure of 0 2 (arterial) (normal 85%). 

Sa0 2 - saturation of Hemoglobin with 0 2 (normal 95%). 

PaC0 2 - partial pressure of C0 2 (normal 40%). 

Abnormal blood gases will also affect the pH of the blood 
- normally 7.35 - 7.45 - retention of C0 2 causes pH to 
decrease. 

DLCO - is a test for the diffusion capacity across the alveolar 
wall. 


Subject inhales air containing small amounts of carbon 
monoxide and helium and holds his breath. Levels of CO 
and He in the expired air are measured. 


Results (amount of CO absorbed) are dependent on the 
total area of alveolar/capillary interface. 
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BLOOD GASES 

"Pink Puffer" - emphysematous type 

History of increasing dyspnea, especially on exertion, 
progressive dyspnea, wasting. 

Normal blood gasses - well oxygenated, up to terminal 
stages. 

DLCO - decreased. 


"Blue Bloater" - bronchitic type 

History of recurrent illness with a productive cough. 
Episodic. 

During illness, 0 2 is low (though C0 2 may be normal). 
Right heart failure leads to edema. 

DLCO - normal. 
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DIAGNOSIS - Radiology 


1. Radiographic signs of emphysema. 


a. Increased A-P diameter of the chest. 

b. Increased radiolucency - due to loss of lung tissue 
and enlarged airspaces. 

c. Low flattened diaphragms - hyperexpansion. 

d. Increased retrosternal airspace-hyperlucent area 
behind the sternum on lateral view. 


2. Radiological changes due to chronic bronchitis - no hyper¬ 
expansion. 


a. Increased lung markings. 


b. Increased size of pulmonary arteries. 


c. Enlargement of the right ventricle of the heart. 
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III. COPD AND CIGARETTE SMOKING . 

The 1964 Surgeon General’s report concluded: 

- Cigarette smoke is the most important cause of chronic 
bronchitis in the United States. 

- A relationship exists between pulmonary emphysema and 
cigarette smoking but it has not been established as 
causal. 

The 1984 Surgeon General's report on chronic obstructive lung 
disease concluded: 

- Cigarette smoking is the major cause of COPD morbidity and 
mortality in the United States; 80-90% of the COPD mor¬ 
bidity is attributable to cigarette smoking. 

- Clinically significant degrees of emphysema occur almost 
exclusively in cigarette smokers or individuals with 
antiprotease deficiency. 

Numerous studies have found increased risk for or prevalence 
of COPD among smokers (up to 30 fold). 

However, only 10-15% of heavy smokers develop moderate or 
severe obstruction. 
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TYPE OF EMPHYSEMA 


A. Panlobular for panacinarl Emphysema - the enlargement of 
airspaces is distributed uniformly among the alveolar 
ducts and alveolar sacs. This is more prominent in the 
lower lobes, and is the type associated with the heredi¬ 
tary disorder alpha-l-antitrypsin deficiency. 

B. Centrilobular Emphysema - is the type generally associated 
with smoking. The lesions occur initially in the alveolar 
sacs of the terminal bronchioles and progress to involve 
alveoli more distally. Most prominent in the upper lobes. 

C. Paraseotal Emphysema - occurs in the terminal portion of 
the acinus near the membranes which separate different 
parts of the lung. These airspaces can become quite 
large bullae - defined as airspaces larger than 1 cm in 
diameter. 

Bullous Lung Disease - is associated with numerous very 
large non-ventilated bullae within the lungs - but rela¬ 
tively normal lung tissue elsewhere. It is not associated 
with smoking. However, bullae can be present with other 
types of emphysema, including centrilobular. 

D. Irregular - or Paracicatricial (scar) Emphysema - local¬ 
ized airspace enlargement due to scarring (fibrosis) or 
some other cause. Also not associated with smoking. 
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OTHER FACTORS 


E. Air Pollution - at one time thought to be a major cause 
of COPD - agents include nitrogen dioxide, sulfur dioxide, 
ozone, among others. 

F. History of Respiratory Disease - Though it is not widely- 
accepted, now, that repeated pulmonary infections are 
causally related to development of COPD, there are recent 
studies showing an association between past and present 
respiratory problems. 

G. Personal Habits - there is some evidence that a history 
of excessive alcohol consumption is related to COPD 
(probably bronchitis). In addition, recent evidence 
combined with studies from the past points to a role of 
nutrition in chronic lung disease. 

H. Occupational Exposures - Asbestos will be the topic of the 
next talk. Other dusts produce restrictive disease simi¬ 
lar to asbestosis - such as silicosis and coal workers 
pneumoconiosis. 

Other important exposures: Nitgrogen oxides, ozone, aller¬ 
gens, cadmium fumes, welding fumes, solvents, oil mists. 
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ANIMAL STUDIES 

Largely negative. 

Huber - changes similar to human emphysema produced in rats. 

Auerbach - tracheotomized Beagle dogs. 

- concluded smoke causally related to both emphysema and 
fibrosis. 

Emphysema produced by exposure to: 

Ozone 

Nitrogen dioxide 
Cadmium 

Proteases instilled into lung 


Some researches have found that cigarette smoke increases the 
degree of emphysema induced by proteases. 
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